
COMPOSITE BUILDING PANELS 



l/We . THE DOW CHEMICAL COMPANY 2030 Dow Center, Abbott Road, 
Midland, Michigan 48640, United States of America, a corporate 
organized and existing under the laws of the State of Delaware, 
United States of America, 



hereby declare the invention for which-* / we pray that a patent may 
be granted to me/us, and the method by which it is to be performed, 
to be particularly described in and by the following statement:- 
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COMPOSITE BUILDING PANEL 



The present invention relates to composite building ele- 
'^J ments and in particular to composite building panels which 

have various applications in the building industry, for 
5 example for building walls, floors, ceilings and roofs- 
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One popular method of building a wall is to build a timber 
frame which is then filled with glass wool, since these 
timber frames are not highly shear resistant, a plywood 
sheathing is usually nailed to the timber frame. However, 
10 the plywood sheathing is relatively expensive and it does 
not always provide the building element with sufficient 
shear resistance. Insufficient shear resistance is also 
experienced when a chip board is nailed to the timber frame 
instead of plywood. The use of a chip board is furthermore 
15 disadvantageous because of the excessive weight of the chip 
board which is required to obtain satisfactory strength. 

in GB patent specification 1 587 012 it is suggested to 
close a wall space defined by the timber frames of a build- 

<~s ing with a foamed polyurethane or a foamed polystyrene. 

20 However, such timber frames of which the wall space is 

filled with foamed polyurethane or polystyrene sheets have 
several disadvantages when building the walls. First, the 
size of the frame and of the foam sheet or slab must be 
s very well adjusted to each other in order to avoid gaps 

N-/ 25 between the "frame and the foam sheet or slab. Special seals 
have been suggested in GB patent specification 1 587 012 in 
order to fill such difficult to avoid gaps, but such seals 
increase the installation costs. Furthermore, the timber 
frame has much lower insulation properties than the foam 
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sheet or slab and therefore forms therroal bridges in the 
building panel. 

In U.S.A. Patent Specification 4,193,244 a module -block 
is disclosed which consists of two parallel fiber plates. . 
To each fiber plate two parallel laths are fixed. For 
connecting the two fiber plates with each other, side 
plates, for example fiber plates or chip boards, are fixed 
to the laths perpendicularly to the first two fiber 
plates. Between the four plates, an insulation material such 
as rock-wool is placed. However, fiber-plates, ply-wood or 
chip boards of heavy weight are required for providing 
sufficient shear strength to the module block. Furthermore, 
the side plates produced of fiber plates, - chip board or 
ply- wood boards have insufficient insulation properties and 
therefore form thermal bridges in the module block. 

Therefore, it is desirable to provide a composite building 
element which does not only have good insulation properties 
but also high strength, in particular high shear resist- 
ance. It is also desirable to provide a building element 
which can be prefabricated and easily installed and which 
preferably has a relatively low weight. 

The present invention provides a composite building element 
which comprises 

¥l) a core panel of a rigid extruded polystyrene foam having 
■ a density of from 20 to 60 kg/m 3 , wherein at most one of 
\ the surfaces selected from the back surface and the front 
• surface of the core panel is provided with a rabbet along 
:\ the edges of the core panel and, if required, with one or more 

J grooves and 
bwo stiff frames of substantially the same length and the 
same width as the length and width of the core panel bonded 
to the back and front surfaces of the core panel by an adhesive, 
whereby one of the stiff frames is placed in the rabbets and 
the one or more grooves, when present, on the back or front 
surface of the core panel. 
The composite building element of the present invention has a 
surprisingly high resistance to shearing forces. 



221389 

sheet or slab and therefore forms thermal bridges in the 
building panel. 

In U.S.A. Patent Specification 4,193,244 a module -block 
is disclosed which consists of two parallel fiber plates. 
To each fiber plate two parallel laths are fixed. For 
connecting the two fiber plates with each other, side 
plates, for example fiber plates or chip boards, are fixed 
to the laths perpendicularly to the first two fiber 
plates. Between the four plates, an insulation material such 
as rock-wool is placed. However, fiber-plates, ply-wood or 
chip boards of heavy weight are required for providing 
sufficient shear strength to the module block. Furthermore, 
the side plates produced of fiber plates, - chip board or 
ply-wood boards have insufficient insulation properties and 
therefore form thermal bridges in the module block. 

Therefore, it is desirable to provide a composite building 
element which does not only have good insulation properties 
but also high strength, in particular high shear resist- 
ance. It is also desirable to provide a building element 
which can be prefabricated and easily installed and which 
preferably has a relatively low weight. 

The present invention provides a composite building element 
which comprises 

a core panel of a rigid extruded polystyrene foam having 
\ a density of from 20 to 60 kg/m\ wherein at most one of 
\ the surfaces selected from the back surface and the front 
'• surface of the core panel is provided with a rabbet along 
) x the edges of the core panel and, if required, with one or more 
grooves and 

b)J»two stiff frames of substantially the same length and the 
^^same width as the length and width of the core panel bonded 
to the back and front surf aces of the core panel by an adhesive , 
whereby one of the stiff frames is placed in the rabbets and 
the one or more grooves, when present, on the back or front 
surface of the core panel. 
The composite building element of the present invention has a 
surprisingly high resistance to shearing forces. 
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Furthermore, the composite building element of the present 
invention does not provide thermal bridges. 

Fig. 1 illustrates a back perspective view on a first 
embodiment on the composite building element of the present 
invention. 

Fig. 2. illustrates- a front perspective view on the first - 
embodiment on the composite building element. 

Fig. 3 represents a schematic illustration of the cross- 
section of the composite building element along line A-A in 
Figs. 1 and 2. 

Fig. 4 to 7 are schematic illustrations of the cross- 
section of further embodiments of the composite building 
element of the invention. 

The composite, building element of the present invention 
will be further described with reference to the drawings. 

With reference to Fig. 1, the composite building element 
comprises a core panel 1 of rigid foamed polystyrene. The 

core panel 1 is a rigid extruded polystyrene panel which has 
a density of from 20 kg/m 1 , preferably of from 30 kg/m s , to 
60 kg/m\ preferably to 50 kg/m J . Most preferably, the core 
panel is moisture resistant. The thickness of the core panel 
1 depends on the desired insulating properties and strength 
of the building element. Preferably, the thickness is from 
30 mm to 200 mm, most preferably from 50 mm to 120 mm. The 
• length and width of the panel is not critical. Osual lengths 
are from 2 to 6 m, preferably from 2 to 3 m. Usual widths 
are from 0.6 to 12 m, preferably from 1 to 5. 
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A stiff back frame 3 and a stiff front frame 5 are fixed to 
the back surface 2 and front surface of the core panel 1. 
The frames 3, 5 have substantially the same length and same 
width as the length and width of the core panel 1, however, 
it is not necessary that the length and width of the frames 
3, 5 are exactly the same as those of the core panel 1. The 
back frame 3 consists of a first set of at least two 
parallel laths 7a, 7b connected to a second set of at least two 
parallel laths 7c, 7d which are perpendicular to the laths 
7a, 7b. As illustrated by Fig. 1, the back frame 3 can be 
subdivided by one or more additional laths 8 which are 
preferably parallel to the main laths 7c, 7d. 
The laths 7a, 7b, 7c, 7d and 8 can be produced of any 
sufficiently strong and stiff material to resist forces 
which are applied perpendicularly to the smallest cross- 
section of the back frame 3, i.e. to the cross-section 
along line A-A and perpendicularly to the plane defined by 
the back frame 3, Usual materials are for example wood, 
metal, concrete or hard plastic materials. If the back 

frame 3 is produced of wood, the main laths 7a, 7b r 7c, 7d have prefer- 
ably a cross-section within the range of from 20 x 20 mm to 150 mm X 
ISO mm, most preferably of from 50 x 50 mm to 100 x 100 ram. 
The additional lath 8 can have the same cross-section. In 
general, the cross-section of the additional lath 8 is 
smaller, for example from 20 x 20 mm to 80 x 80 mm, prefer- 
ably from 25 x 25 mm to 50 x 50 mm. Fig- 1 illustrates that 
the back frame 3 and the front frame 5 are not in contact 
with each other. Therefore, the composite building element 
of the present invention does not provide the undesired 
thermal bridges through the thickness of the building 
element. The back frrame 3 and front frame 5 can be fixed to 
the core panel 1 by 
applying an adhesive such as a polyurethag^. adhesive 
between the adjacent surfaces of the back frame -3. and the 
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core panel 1 and between the adjacent surfaces of the front 
frame 5 and the core panel 1. 

The main back laths 7a, 7b, 7c, 7d and optionally the 
additional back lath 8 can be fixed to each other by any 
suitable means to build the back frame 3 such as nailing or 
gluing. 

If desired,, the cojmers of the back frame 3 can be. re- 
inforced, for example by metal plates which are fixed to 
the corners of the back frame 3 and to the core panel 1. 

Fig. 2 illustrates the same embodiment of the composite 
building element of the present invention as Fig. 1, 
however, Fig, 2 represents a perspective front view on the 
building element. Fig. 2 illustrates a core panel 1 as 
described with reference to Fig. 1. A stiff front frame 5 
is fixed to the front surface 12 of the core panel 1. The 
front frame 5 is built of a first set of at least two 
parallel laths 9a, 9b and a second set of at least two 
parallel laths 9c, 9d which are perpendicular to the first 
set of laths 9a, 9b, The frame consisting of the main laths 
9a, 9b, 9c, 9d can be subdivided by one or more optional 
additional front laths 10. The front laths 9a, 9b, 9c, 9d 
and 10 can have the same dimension as the back laths 7a, 
7b; 7c, 7d and 8 described with reference to Fig. 1. 
Cut out along the edges of the front surface 12 of the core 
panel 1 are rabbets (see 14a and 14b in Fig. 3) which have 
essentially the same widths and depths as the widths and 
thickness of the main front laths 9a, 9b, 9c, 9d. The front 
surface 12 of the core panel 1 is further provided with a 
groove (see 16 in Fig. 3) extending parallel to the edges 
of the core panel 1 and which has essentially the same 
dimensions as the cross-section of the additional front 
lath 10. The front laths 9a, 9b, 9c, 9d and 10 are placed 
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in these rabbets and this groove and fixed to the core 
panel 1. 

As an alternative or in addition to the rabbets and 
groove(s) in the front surface 12 of the core panel 1, the 
back surface 2 of the core panel 1 can be provided with 
rabbets and/or one or more grooves. 

Fig. 1 and 2 illustrate composite building elements of 
rectangular shape. In some cases however, it may be 
desirable that the core panel does not have a rectangular 
back or front surface but that is has surfaces of a 
triangular or trapezoid shape. Such shapes are for example 
preferred when building the portion of a wall which will be 
in contact with a sloped roof. In such a case, the two 
stiff frames are adjusted to the shape of the core panel. 
In one embodiment of the frames, each frame consists of one 
set of at least two parallel laths, a lath which is 
perpendicular to this set of parallel laths and one lath 
which is neither parallel nor perpendi- 
cular to this set of parallel laths. 

Fig. 3 illustrates a cross-section along the line A-A in 
Figs. 1 and 2. Fig. 3 illustrates how the main back laths 
7c, 7d and the additional back lath 8 are arranged on the 
back surface 2 of the core panel 1. The front surface 12 of 
the core panel 1 is provided with rabbets 14a, 14b and with 
a groove 16. The main front laths 9c, 9d and the additional 
front lath 10 are placed in these rabbets 14a, 14b and the 
groove 16 respectively and fixed to the core panel 1. 

Fig. 4 illustrates how the composite building panel de- 
scribed with reference to Fig. 3 can be combined with other 
materials to build a complete wall. An interior finishing 
layer 20, for example a wood sheet or a gypsum plaster 
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board is attached to the main back laths 7c, 7d and to the 
additional lath 8 as well as to the main back laths 7a, 7b 
(not shown). Thereby a space 22 is built which allows any 
pipes and electric cables to be fit into the building 
element in a convenient way. The front surface 12 of the 
core panel 1 is covered with an external rendering 24. 

Fig. 5 illustrates a cross-section through another embodi- 
ment of the composite building element of the present 
invention. The main front laths 9e, 9f, the main front 
laths 9a, 9b (not shown) and the additional front lath 11 
are not flush with the front surface 12 of the core panel 1 
but are protruding. An external finishing material 26 such 
as a wood cladding can be attached to the main front laths 
9e, 9f, to the main front laths 9a , 9b (not shown) and to 
the additional front lath 11 whereby a second space 28 in 
addition to space 22 is provided. 

In Fig. 6 a type of cross-section of the main back laths 
7e, 7f and of the additional back lath 18 is illustrated 
which allows the attachment of a fire protection material 
30, such as a gypsum layer, directly to the back surface 2 
of the core panel 1. 

Fig. 7 illustrates a cross-section through an embodiment of 
the composite building element similar to that illustrated 
by Fig. S. However, the front surface 12 of the core panel 
1 is not provided with grooves or rabbets . 

The following example illustrates the composite building 
element of the present invention and its shear resistance 
compared to known building elements used in the industry. 
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Example 

A type of composite building element illustrated in Figs. 1 
to 3 is tested. The core panel consists of rigid extruded 
polystyrene foam of a density of about 45 kg/m*. The length 
of the panel is 240 cm, the width 120 cm and the thickness 
80 mm. The stiff back frame is built of four main spruce 
laths of 75 mm x 55 mm cross-section and an additional • 
spruce lath of 40 mm x 55 mm cross-section. In the corners, 
.the main timber frame built by the spruce laths of 75 mm x 
55 mm cross-section is reinforced by diagonally divided 
square steel nail plates of 300 mm side length and a 
thickness of 2 mm. The steel plates are nailed irregularly 
and glued with a polyurethane adhesive to the back frame 
and to the core panel. The stiff front frame is built of 
four main spruce laths and an additional spruce lath of 50 
mm x 30 mm cross-section. The back and front timber frames 
are glued with a polyurethane adhesive to the back and 
front surfaces of the core panel. 

Comparative Example A 

A spruce frame of 240 cm length and the same width is 
produced of 

- 5 parallel laths of 240 cm length placed at equal dis- 
tance from each other, the middle lath has a cross- 
section of 45 x 97 mm and the other four laths have a 
cross-section of 36 x 97 mm, and 

- a pair of studs of 36 x 97 mm cross-section which are 
perpendicular to the set of 5 parallel laths. Each stud 
is fixed to each lath with two nails of 3.3 x 90 mm. 
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The shear resistance of this frame is provided by a sheet 
of 8 mm plywood nailed with nails (2.1 x 45 mm) on each 
lath and stud of the frame, every 15 cm on the studs and 
the two outside laths and every 30 cm on the three middle 
laths. A gypsum plaster board is nailed to the other side 
of the frame. The space between these two faces is filled 
with a glass fiber insulation of 100 mm thickness. 

Comparative Example B 

The same frame as described in Comparative Example A is 
produced. The shear resistance is provided on both sides by 
a sheet of 12 mm chipboard nailed with nails (2.8 x 55 mm) 
every 15 cm on the studs and the two outside laths and 
every 30 cm on the three middle laths of the frame. The 
space between the two chipboard sheets is filled with a 
glass fiber insulation of 100 mm thickness. 

For testing the shear resistance of the building elements, 
two identical composite building panels of the Example are 
installed vertically side by side, fixed firmly to the 
floor and interconnected. One panel of each of Comparative 
Examples A and B is also installed vertically and fixed 
firmly to the floor. Across the surface of the panels 
variable horizontal shearing forces are applied near the 
upper edge of the panels. The following table illustrates 
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the weight of the building elements, 

the horizontal shearing force (load) which needs to be 
applied until the building element breaks, 
the horizontal shearing force (load) which is necessary to 
cause 5 mm deflection of the building element in the cases 
where a) no vertical load and b) additionally 2.5 kN 
vertical load is applied and 

the insulation properties * of the building elements. 
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WHAT WE CLAIM IS ; 

1 . A composite building element comprising 

a) a core panel of a rigid extruded polystyrene foam having 
a density of from 20 to 60 kg/m3, wherein at most one of 
the surfaces selected from the back surface and the front 
surface of the core panel is provided with a rabbet along 
the edges of the core panel and , if required, with one 

or more grooves and 

b) two Stiff frames of substantially the same length and the 

same width as the length and width of the core panel , 
bonded to the back and front surfaces of the core panel 

by an adhesive p whereby one of the stiff frames is 
placed in the rabbets and the one or more grooves, when 
present, on the back or front surface of the core panel. 

2 . The composite building element of claim 1 wherein each 



frame consists of a first set of at least two laths connected to a second set of at 
least two laths whereby the laths of the second set are parallel to each 
other and are perpendicular to at least one lath of the first set 



3. The composite building element of claim 1 wherein each 



frame consists of a first set of at least two parallel laths connected to a second set 

of at least two parallel laths which second set of laths is jftependicular to 

the first set of laths and the laths have a cross-section within the range of f ron 



20 mm x 20 mm to 150 mm x 150 mm- 




s \ 

r "?-:- •• ■ 



221389 



o 



o 



- 13 - 



4. . The composite building element of claim 2 or claim 3 
wherein the laths of the frames are made of wood, metal or concrete. 

5. The composite building element of any one of claims 1 
to 4 wherein the core panel is a rigid extruded polystyrene foam panel 

5 having a density of from 30 to 50 kg/m3. 

6. The composite building element of any one of claims 1 
to 5 wherein either the front surface or the back surface of the core 
panel is provided with a rabbet along the edges of the core panel and , 

10 if required, with one or more grooves. 

7. The composite building element of claim 1 substantially 
as hereinbefore described with reference to any one of Figures 1 to 7. 

8. The composite building element of claim 1 substantially 
as hereinbefore described with reference to the Example. 
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